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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 .1 14, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 10 
October 2005 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-12 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overWanngard (US 5,419,818) in view of Juda (US 3,124,520). 

Wanngard teaches (see col. 1 , lines 18-37, col. 3, line 34 to col. 4, line 44 and col 
6, lines 9-64) a process for producing alkali metal chlorate in an electrolytic cell (4) 
including electrolyzing the electrolyte solution and transferring the electrolyzed solution 
to a chlorate reactor (5). 

Wanngard teach that the electrolytic cell (4) is an undivided electrolytic cell. In 
this process, the electrolyte fed to the cell included NaCI. This was electrolyzed to form 
Cl 2 gas at the anode and NaOH at the cathode. The Cl 2 was immediately hydrolyzed 
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into HCIO and HCI (Wanngard at col. 3, lines 59-68). The HCIO is then reacted in the 
chlorate reactor to form sodium chlorate (NaCI0 3 ). 

Thus, Wanngard fails to teach the claimed cell which was divided by a cation 
selective membrane. 

Juda teach (see figures 2, col. 5, lines 13-42 and col. 7, line 26 to col. 8, line 17) 
a cell divided by a cation exchange membrane into anode and cathode compartments, 
with a gas diffusion cathode. The process included introducing a sodium chloride 
solution into the anode chamber and an oxygen-containing gas into the cathode 
chamber, electrolyzing the solution to produce chlorine gas dissolved in the water (i.e.- 
electrolyzed solution) in the anolyte chamber and sodium hydroxide in the catholyte 
chamber. The advantage of using the divided cell with oxygen gas diffusion cathode 
was to prevent chloride ions transferring to the catholyte and also increasing current 
efficiency. One of ordinary skill in the art would also have immediately realized the 
additional advantage that the reaction products (anions) produced at the anode would 
have been prevented from reaching the cathode, thereby avoiding undesirable side 
reactions. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the divided electrolysis cell as taught by Juda for the undivided electrolysis cell 
taught by Wanngard because of increased current efficiency and the prevention of 
product anions at the anode from reacting at the cathode. 

It is noted that the overall reaction provided by the process cell of Juda is 
identical to the reaction provided by the process of Wanngard. Both cells react an 
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incoming NaCI solution to produce a NaOH solution at the cathode and Cl 2 gas at the 
anode, which immediately dissolves into the solvent (water) to form HCIO and HCI. 
Therefore, one of ordinary skill in the art would have had a reasonable expectation of 
successfully substituting the divided cell of Juda for the cell of Wanngard. 

Regarding claim 2, Juda teaches (as above) that the gas diffusion electrode 
divided the cathode compartment into a gas chamber (29) on one side of the gas 
diffusion electrode and an alkali metal hydroxide chamber (15) on the other side thereof. 
An alkali metal solution was introduced to the alkali metal hydroxide chamber at 21 and 
an oxygen containing gas was introduced to the gas chamber at 27 (not numbered in 
figure 2, but equivalent to 1 1 ). 

Regarding claim 3, Juda teaches (as above) using a cation selective membrane. 

Regarding claims 4-6 and 1 1 , Wanngard teaches (see cols. 3-4) using a pH of 
the solution of 5.0-7.5, a chloride concentration of 30-200 g/l, a chlorate concentration of 
300-650 g/l and a temperature of 40-1 00°C. 

Regarding claim 7, Wanngard does not teach the claimed concentration of 
chlorate. However, it would have been obvious to one of ordinary skill in the art to have 
optimized the concentration of the chlorate being fed to the electrolyzer in order to 
maximize current efficiency and achieve optimum production rate for chlorate. 

Regarding claim 8, Wanngard teaches (see col. 7, lines 5-8) using a minor 
addition of sodium chromate. It would have been obvious to one of ordinary skill in the 
art to have optimized the amount of chromate used. 

Regarding claim 9, Juda teaches the electrolysis without the use of chromate. 
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Regarding claim 10, since Wanngard does not teach a divided cell, there is no 
disclosed concentration of sodium hydroxide. However, it would have been obvious to 
one of ordinary skill in the art to have optimized the concentration of the hydroxide being 
produced in the electrolyzer in order to achieve proper reaction rate. 

Regarding claim 12, Wanngard teaches feeding sodium hydroxide to the chlorate 
reactor. 

Regarding claim 23, the cell of Juda included (see figure 2) a gas diffusion 
electrode (25) which divided the cathode compartment into a gas chamber (29) on one 
side of the gas diffusion electrode and an alkali metal hydroxide chamber (17) on the 
other side between the gas diffusion electrode and the cation selective separator. The 
process of Juda included (see cols. 7-8) introducing a weak alkali metal hydroxide 
solution into the alkali metal hydroxide chamber and oxygen containing gas into the gas 
chamber. The cation selective separator was a membrane. Wanngard teaches (see 
cols. 3-4) using a pH of the solution of 5.0-7.5. 

Response to Arguments 
4. . Applicant's arguments filed 10 October 2006 have been fully considered but they 
are not persuasive. Applicant has argued that the objective of Juda is not primarily to 
produce alkali metal chlorate, and, hence, it would not be obvious to one of ordinary skill 
in the art to combine Juda with Wanngard to arrive at the presently claimed invention. 

In response, the teachings of Juda with respect to using a cation selective 
membrane would apply equally to any similar cell for performing similar reactions. The 
advantage of preventing products formed at the anode (e.g.-chlorine gas) from 
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migrating to the cathode, where the products formed at the anode could participate in 
undesirable side reactions, would have been recognized by one of ordinary skill in the 
art to be quite well suited to be used in combination with the electrolytic process of 
Wanngard. 

5. In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/608,152 Page 7 

Art Unit: 1742 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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